As an outgrowth of previous work on soil radioassay, we have developed an automated assay system for determining the transuranic radionuclide content of soils, with particular interest in Pu. The system utilizes two commercial planar intrinsic germanium detectors in opposition. The large area of the detectors (2100 mm2) and the thinness of the detector crystals (7 mm) permit sensitive analysis of the L x-ray emission region of the transuranics (13-21 keV). With counting times of 5 hours, we obtain detection limits of <15 pCi/g for Pu and <0
INTRODUCTION
Low level analyses of transuranic radionuclides are required in support of biological, ecological, and environmental research associated with nuclear facility operations. A photon spectroscopy system is described which is designed for the automated assay of transuranics in batch soil samples. The principal design criteria for this system were: a) minimum turnaround time for sample assay, b) little or no sample preparation, c) the ability to detect and quantify the concentrations of plutonium, americium, and uranium, and d) complete automation.
Analyses Efficiency of 2100 mm2 x 7 mm planar and 1400 mm2 x 34 mm coaxial intrinsic germanium detectors.
at 186 keV is still sufficient to allow detection of uranium, as shown in the spectrum of uranium ore in Figure 3 .
upon command from the computer, positions one sample at a time between the detectors, dropping the previous sample into a collection bucket. (See Figure 4. Spectrum of uranium ore taken with 2100 mm2 planar intrinsic germanium detector.
SYSTEM HARDWARE
The proposed use of this system is the unattended, automatic analysis of soil samples. For this purpose, a reliable sample changer which could be controlled by a computer was designed and constructed at this laboratory. disabled. The signals from the two detectors are directed, by an analog router, through a single analog-to-digital converter. The spectra from the two detectors are stored in two halves of a 4096 channel MCA memory (which is, in fact, random access memory of the microcomputer).
After the operator has entered the pertinent identification data for the samples to be analyzed, the background program causes the first sample to be placed between the detectors and spectra are accumulated for 1000 seconds. From the counting rate of the LS x ray, the time necessary for sufficient statistics is determined (up to a maximum of 20,000 seconds) and, if necessary, data acquisition is resumed. After the spectra are accumulated, they are summed (allowing for different energy calibration of the two detectors) into the first half of the MCA memory.
A room background spectrum, stored on the computer's floppy disk, is loaded into the second half for subtraction.
The program scans a file on the floppy disk for a list of nuclides to be examined. For each y ray or x ray of interest, the disk file contains the identity of the nuclide, the energy span of the peak, and the system sensitivity in (pCi/g)/(counts/sec 
